The aim of this study was to investigate knowledge, attitudes and practices of food service staff in nursing homes and long-term care facilities for the elderly in Sicily, Italy. Association with some demographic and work-related variables was also investigated. This survey provides information and outlines many complex questions concerning the basics of food hygiene. Education level, length of service in the employment and attending courses on food hygiene influenced the knowledge, attitudes and practices of food service staff. This study has evidenced the need for continuous training among food service staff regarding food safety in LTCF and nursing homes.
Background
Elderly persons represent an increasing proportion of the population in Europe and worldwide. In 2004 elderly people accounted for 75.3 million, i.e. 16.4% of the whole European population. By 2050 it is estimated that 134.5 million Europeans will be more than 65 year-old aged and older adults will increase up to 29.9% of the population (McGrath, 2003) . The larger increase will be in Spain (35.6%), in Italy (35.5%) and in Greece (32.5%). The growing segment of persons older than 65 years forms a special population at risk for infections (Gerba, Rose, & Haas, 1996; Greig & Lee, 2009; Kendall, Hillers, & Medeiros, 2006) . Particularly, more than 80 year-old subjects are at increased risk for both infections and death from infections, including foodborne illnesses, because of the decrease in immune function, comorbidities and other factors, such as malnutrition and inactivity (Strausbaugh, 2001) . Malnutrition and the consequent impairment of cell-mediated immunity are very common in nursing home residents and may be more diffuse within the elderly living in community than is generally thought (Alvarez, Monereo, Ortiz, & Salido, 2004; Greig & Lee, 2009; Levine, Smart, Archer, Bean, & Tauxe, 1991; Smith, 1998) . Moreover, geriatric patients may be the preferential victims of new or emerging infections in hospitals and other health-care settings (Zimmerman, Gruber-Baldini, Hebel, Sloane, & Magaziner, 2002) .
Long-term care facilities (LTCF) deliver various services to persons with a range of functional disability and disease. While some of these facilities offer care to younger persons also and deliver psychiatric as well as medical care, most of them are nursing homes for the elderly. Infections are common in LTCF and nursing home residents, the most frequent endemic infections involving respiratory, urinary and enteric tracts, skin and soft tissue. Gastrointestinal outbreaks, including those caused by bacteria such as Escherichia coli 0157:H7 and Salmonella, as well as Norovirus, are common also (Nicolle, 2001) . Moreover, LTCF residents have multiple chronic comorbidities that complicate recognition of infection. Elderly persons, compared with younger adults, have higher incidence of infections caused by Listeria, Salmonella, Vibrio, Yersinia and E. coli O157, Clostridium perfringens and Campylobacter jejuni, due to the decrease in mobility and gastric acid production (Greig & Lee, 2009) .
Nursing homes are residential facilities for persons who require nursing care and related medical or psychosocial services. Most of nursing home residents fall into the geriatric age range and exhibit virtually all the risk factors (ageing-associated physiologic and pathologic changes, functional disability, institutionalization and invasive devices) associated with the high occurrence of infection (Layton, Calliste, Gomez, Patton, & Brooks, 1997) . The common occurrence and dire consequences of infectious disease outbreaks in nursing homes often go unrecognized and unappreciated. Moreover, the cyclic circuit of visitors, ancillary staff, food service and the residents themselves back and forth between the health-care setting and the community is susceptible to vehicle bidirectionally pathogens and drug resistant bacteria (Cecchetto, Zanardo, & Tossani, 2006; Nicolle, 2001; Nicolle, Strausbaugh, & Garibaldi, 1996) . Emerging pathogens account for some of the outbreaks in nursing homes (Layton et al., 1997) .
Health-care workers can play an important role in preventing and control foodborne illness by educating patients about the risks of foodborne diseases, reporting cases to Public Health authorities and making food safety recommendations (Exner, Peters, Engelhart, Mielke, & Nassauer, 2004; Geng & Thieves, 2002; Martin et al., 2001; Parks, Haines, Foreman, McKinstry, & Maxwel, 2005; Salva et al., 2009) .
The aim of this study was to investigate knowledge, attitudes and practices of the ancillary staff including nurses and food service workers who were being routinely involved in food service functions in nursing homes and LTCF for the elderly and chronic patients of the Health Districts in the province of Palermo, Italy.
Methods

Setting
For the purpose of the study, we selected all the 10 nursing homes for the elderly belonging to the Health Districts of the province of Palermo and the only long-term care facility in the area surveyed with specialized inpatient services for individuals with mental illnesses.
Nursing homes for the elderly are in both the urban and extraurban areas of the Palermo province. The food catering service is being provided by in-house premises, where HACCP systems and quality assurance programs are running in accordance with the UNI EN ISO 9002 standards. The meals are plated individually according to patients choice or dietary regimen. The self-sufficient individuals have meals together in dining rooms, whereas those not self-sufficient have meals in bed.
In the LTCF under study the food service is contracted out to an external caterer who employs a traditional cook and serve production scheme and a plated meal distribution system. In this premise HACCP-based risk management procedures are in place according to the existing legislation. The meals are prepared according to patients choice or dietary regimen and delivered for immediate serving.
Survey instrument
From January to June 2008, knowledge, attitudes and practices about food safety and hygiene of the nursing and ancillary staff working in nursing homes for the elderly and in LTCF, were investigated. The survey was conducted by means of a self-administered, semi-structured questionnaire prepared based upon questionnaires previously used and validated in studies done in Italy and in other countries (Angelillo, Foresta, Scozzafava, & Pavia, 2001; Angelillo, Viggiani, Greco, & Rito, 2001; Angelillo, Viggiani, Rizzo, & Bianco, 2000; Askarian, Kabir, Aminbaig, Memish, & Jafari, 2004; Buccheri et al., 2007) . Because the survey data did not influence patient management and the issue being investigated is a matter of public record, ethical approval for the study was not required. A written consent of participants was elicited and confidentiality was warranted. After obtaining approval, the questionnaire was addressed to all nurses and ancillary staff potentially involved in food related functions, and, to minimize the non-respondent prevalence, the questionnaire was self-administered and confidentiality of the answers was warranted. If no answer had been received within 2 weeks of sending the questionnaire, a new one was sent to urge the recipients to complete it.
The questionnaire included five sections: (a) demographic characteristics, employment status and hospital/ward where the nurse and/or ancillary staff worked; (b) knowledge about food hygiene; (c) attitudes towards prevention of foodborne diseases; (d) measures to be used in prevention of foodborne diseases; (e) sources of information about food hygiene. The questions concerning knowledge about foodborne disease agents and foods epidemiologically linked to transmission of pathogens listed some microrganisms and asked to choose from among three options -yes, no, do not know -about their association with foodborne disease and to couple at least one food vehicle to each pathogen. Because of the peculiar characteristics of the population under investigation, hepatitis B virus (HBV) was introduced within the potential foodborne agents. Answers were classified as correct when contained exclusively food items with a well recognized role as a vehicle for the pathogen under analysis. The answers in the section of practices were simplified, including only three options (always, often, never).
Statistical procedures
Statistical analysis of association between questionnaire answers and demographic characteristics of respondents was performed by categorization of answers for each section as dichotomous variables: knowledge was categorized and recorded as correct vs. incorrect/unknown, attitudes as agreement vs. disagreement/uncertain and practices as safe, when answer was always (never for the question D6), vs. unsafe, when answer was often or never (always for the question D6).
Frequency analysis results of food safety knowledge, attitude and practice for the respondents were performed by Pearson's chi-square test and reported only for the items where the proportion of correct answers was 95% or less. The one-way analysis of variance (ANOVA) was used to evaluate difference in parametric variables.
Data were analyzed by the Epi Info software (version 6.0, CDC, Atlanta, GA, US) and the SPSS Software 14.0 version (SPSS, Inc., Chicago, Ill, US). Cross-tabulation and chi-square tests were carried out to determine the relationship between nurses' knowledge, attitudes and practices and demographic data. Moreover, to explore whether this relationship systematically varied by specific sociodemographic characteristics, a series of logistic regression analyses yielding hazard ratios (95% CI) and P values were performed. Independent variables included age, gender, education, length of service in the employment/ward and having attended courses on food hygiene. In all analyses, differences were considered statistically significant at P 6 0.05.
Results
A total of 502 subjects returned the compiled the questionnaire, 241 out of 278 (86.7%) ancillary staff members and 102 out of 115 nurses (88.7%) in the LTCF, and all the 159 components of the food service staff in the nursing homes (Table 1) .
The respondents did not significantly differ based upon their working site by demographics and length of service in the employment (Table 1 ). The majority of the respondents were females (66.9%), with a mean age of 40 years and a most prevalent educa-tional level of high school diploma (13 years). Most respondents (80.3%) had attended at least one training course on food hygiene and foodborne diseases prevention.
Only the answers where agreement within respondents was 95% or lower were reported and further analyzed.
Knowledge
The most significant responses for this area are described in Table 2. The majority (75.7%) of the respondents agreed that preparing food in advance may contribute to risk of food poisoning, and almost all (91.6%) proved be aware of the risks related to reheating dishes prior to consumption. Although 80.3% of respondents believed that wearing gloves, while handling food, reduce risk of foodborne disease to consumers, 71.7% of them showed awareness of protective effects of this procedure for the food workers and 22.7% denied these effects. Furthermore, 18.9% of the interviewed subjects did not correctly answer or did not answer at all to the question about the correct working temperature of a refrigerator. Moreover, 82% and 24.2% of the respondents, respectively, did not correctly identified the proper storage temperature of hot and cold ready to eat foods. Questions about food items associated to the transmission of hepatitis A, hepatitis B, salmonellosis, cholera, botulism and gastroenteritis were most frequently answered by checking an incorrect option or unanswered (Table 2) .
Attitudes
The most significant responses for this area are illustrated in Table 3. The majority (83.9%) of the respondents stated that they intended to separate cooked from raw foods, but 16.1% denied the need of adopting this key measure to prevent cross-contamination or unanswered. Only a low proportion of respondents (15.1%) was unaware that defrosted food should not be refrozen. More than 90% of the respondents agreed that use of protective clothing and gloves, knowledge and monitoring of refrigerator and freezer temperatures and proper storage of foodstuffs play an important role in preventing food spoilage and health hazards to consumers. The statement that personnel with abrasions or cuts on fingers or hands should not handle unwrapped food was approved by 91.3% of the respondents.
Practices
Responses for this section are displayed in Table 4 . An unexpected, but percentually limited, mixed set of responses was evident when considering the practice of washing hands before and after handling unwrapped foods. Up to 83.8% of respondents for raw foods and 80.9% for cooked foods stated that they always washed their hands before or after touching food. Only a little number of respondents stated that they washed hands occasionally only, while touching unwrapped foods. The majority (65.9%) of the respondents always used separate utensils for cooked and raw foods, 27.6% only falling in the category ''often". Thawing frozen food at room temperature proved to be an extensively used practice: indeed, only 43 (8.6%) of the 502 interviewed workers stated that they never were applying such a procedure. On the contrary, checking shelf life of the products and integrity of packages proved to be a very diffuse behaviour: 91.7% and 89.5% of the respondents always observed these procedure, respectively, while buying foodstuffs.
Relationship between response's pattern and socio-demographic characteristics
Age, length of service, education and attending training courses on food safety were significantly associated by logistic regression analysis to the knowledge, attitude and behaviour patterns of response (Table 5) .
More in detail, a lower age class was significantly associated to some unsafe answer patterns in the sections of knowledge and attitudes, namely about the proper temperatures the hot ready to eat food should maintain and possible refreezing of defrosted foods. A shorter length of service was associated with unsafe behaviours, in particular those concerning hand hygiene, and to the awareness of the opportunity for protecting themselves from the potential acquisition of foodborne pathogens, while handling foods, by wearing gloves. The transmission routes of hepatitis B were better known by the subjects with a less than 10 year-long length of service. Education level was significantly associated to a better performance of the respondents in the section knowledge, but this was not true for the attitude and behaviour sections answer pattern. Of interest, the education level category was inversely associated to the proportion of respondents who agreed about the need for separate raw from cooked foods.
Attending courses on food safety and foodborne disease prevention was consistently associated to a correct answering patterns to some key questions in knowledge section, particularly those concerning reheating foods, temperature of storage, transmission of hepatitis B and cholera.
Particularly, there was a strong positive relation between the knowledge about the habit of wearing gloves while handling food to minimize risk of transmitting infection to consumers or food service staff and the practice to wash the hands after touching unwrapped cooked food.
Discussion
This survey provides information and outlines many complex questions concerning the knowledge, attitudes and practices of the staff working in LTCF and nursing homes for the elderly in Palermo, Italy.
Among the respondents, there was a generalized lack of knowledge of the safe temperatures of food maintenance and the transmission routes of some major foodborne diseases. The finding that proportions as high as 82.0% and 24.2%, respectively, did not know the critical temperature of storage of hot and cold ready to eat foods is of special concern, since food workers in the nursing homes and LTCF under study are routinely involved in the receipt of meals from the external caterer or, in any case, in the supervision of their delivery to patients. Knowledge about the correct temperatures was significantly more frequent in personnel with a higher school education level and having attended training courses on food hygiene. A similar lack of knowledge about critical temperatures of hot and cold ready to eat foods have been previously reported among food service staff in hospitals in Italy (Buccheri et al., 2007) , Iran (Askarian et al., 2004) and in Turkey (Tokuç, Ekuklu, Berberoglu, Bilge, & Dedeler, 2009) . Foods are often contaminated with pathogens and cross-contamination and/or inadequate temperature controls are frequent contributing factors to foodborne diseases. Moreover, the importance of maintaining foods at safe temperatures has been widely documented and is a basic issue in the implementation of the HACCP system This survey also revealed a general positive attitude toward safe storage practices involving temperature control and correct handling of food using adequate clothing and gloves, but respondents fared worse when they were asked about cross-contamination and refreezing. However, preventing cross-contamination has a crucial role in food safety risk management. Similar results have been obtained from previous studies in hospitals (Angelillo, Foresta, et al., 2001; Angelillo, Viggiani, et al., 2001; Askarian et al., 2004; Buccheri et al., 2007) and in LTCFs (Nelson et al., 2008) .
Self-reported behaviours revealed improper practices, such as sharing of utensils for raw and cooked foods and thawing of frozen food at room temperature. Moreover, washing hands before and after touching unwrapped and raw food was not so generalized as expected in a personnel who should have been constantly trained about hand hygiene. Hand hygiene, however, is considered more critical in the pathogens control than cleaning and disinfection of environmental surfaces (Dettenkofer & Spencer, 2007) .
The results of regression logistic analysis showed significant differences in respondent's knowledge, attitudes and practices as influenced by age, length of service in the employment, education and attending training courses on food hygiene. It could be interesting to outline that training in food safety was the only variable able to consistently guide the respondents towards safer answering options. On the contrary, education and length of service proved to be associated to some unexpected and apparently incongruent findings, in particular about some critical issues such as separating raw from cooked foods. Overall, studies on food safety are inconsistent with regard to the relationship between risk perception and age (Klontz, Timbo, Fein, & Levy, 1995) . Moreover, our findings are consistent with those of other studies, in which lower education levels were reported to be associated with safer food handling behaviours (Altekruse, Yang, Timbo, & Angulo, 1999; Medeiros, Hillers, Kendall, & Mason, 2001; Patil, Cates, & Morales, 2005) .
This study had some limitations. The overall response rate for few questions, particularly regarding the knowledge, was rather low. Furthermore, the study was conducted with all nursing homes and the only LTCF in the area surveyed with specialized inpatient services for individuals with mental illnesses. With a low response rate and a limited study population, these results may not reflect true food service practices in LTCFs and, therefore, may not be generalizable to other LTCFs. This survey is also limited by the fact that these data are self-reported. We could not observe or confirm the completion of surveys by respondents, who may have misinterpreted the statement and response choices. Prevention is the more cost-effective strategy to avoid foodborne illnesses, but unsafe knowledge, attitudes and behaviours are widely diffuse among food workers, not only among consumers. Alternative educational strategies to the health belief model, based upon the theory that knowledge of perceived risks and benefits predict health behaviours, could be likely more effective. Food safety could be an ideal field where education and training could be organized in ways that integrate behavioural sciences with Public Health.
Conclusion
The need for more information regarding food hygiene through adequate education courses and continuous food safety training has been well evidenced by this study. Nevertheless, the majority of the food service staff in nursing home for the elderly and in the LTCF had attended at least one course on food hygiene and foodborne diseases. Therefore, the knowledge on food hygiene is insufficient to promote positive attitudes and safe behaviours. As reported in previous studies on hospital and LTCF catering (Angelillo, Foresta, et al., 2001; Angelillo, Viggiani, et al., 2001; Askarian et al., 2004; Buccheri et al., 2007; Endevelt, Werner, Goldman, & Karpati, 2009; Nelson et al., 2008) , there is the need for continuous training and for alternative educational strategies. In our study, although food safety knowledge were high, food-handling practices were not always consistent with accepted standards. Areas of improvement include training and education on appropriate food-handling practices and increased documentation of food safety practices, including end-point temperatures, and refrigerator and freezer temperatures.
Results of this study can form the basis of a program for implementing HACCP and indicate that employees in foodservice operations may have sufficient knowledge of food safety practices but need assistance with developing prerequisite programs in preparation for the HACCP program. Systems and training are needed to support proper food-handling practices in nursing homes and LTCFs, but probably too much reliance has been placed upon certificates and not enough on the personnel competence. The purpose of a internal surveillance is to identify specific hazards and then to establish a strategy of efficient control or successive elimination of hazards. It is also important to take care of human resource management. A positive motivational atmosphere in working environment significantly contributes to higher productivity, and to general good feeling in workplace. Health-care professionals can play an important role in preventing foodborne illness by educating their patients about the risks of foodborne illness and reporting cases promptly to public health authorities. All food safety guidelines (washing hands frequently, cooking meat, poultry, fish and eggs properly, avoiding cross-contamination and keeping foods at safe temperatures) are fundamental in controlling foodborne illness in all populations, particularly for elderly and people at risk living in communities.
